Abstract-This letter introduces a simple ultra-wideband suspended stripline filter with a pass-band from 3.1 to 10.6 GHz and a very wide stop-band up to more than 25 GHz. The filter is realized by capactive coupling of a quasi-lumped low-pass filter to the I/O ports. Insertion loss in the pass-band is better than 0.5 dB. The filter has a length of 13.8 mm. Excellent agreement is achieved between measured and simulated results.
Since most MICs are microstrip based, there might be a need to integrate the SSL filters with a microstrip. That can be realized by having a grove under the portion of the filter in the carrier block of the circuit and fixing a small cap over the SSL filter to build the channel of the filter, see [10] .
In this letter, a simple UWB bandpass filter (BPF) is presented, showing a great simplicity of the design concept compared to earlier known structures. The filter is realized by coupling an SSL quasi-lumped low-pass filter capacitively to the I/O ports. A very wide stop-band is obtained due to the short transmission line sections used in the filter structure. The filter is built on an RT Duroid substrate with a thickness of 0.254 mm and a relative dielectric constant of 2.22. The substrate is shielded in a split-block mount with dimensions of 5 mm width and 2 mm height over and below the substrate. The substrate is suspended in the mount by extending it 0.5mm inside the mount from both edges (Fig. 1) . The additional substrate portion within the clamping region is fully metallized to provide good connection between the mount and the substrate. This is particularly important in case of shunt connections. Due to the small dimensions of the housing mount, the waveguide cut-off frequency is slightly above 20 GHz.
II. FILTER DESIGN
To design the UWB BPF with a frequency range from 3.1 to 10.6 GHz using a low-pass filter, two steps are necessary:
We first designed a low-pass filter with a cut-off frequency of 10.6 GHz. In general, the cut-off frequency of the low-pass filter can be adjusted by setting proper values of the lumped elements of the filter [11] . The capacitive and inductive elements of the filter are realized by short sections of high/low-impedance transmission lines. The low impedance sections are implemented by adding a ground metallization at the backside of the substrate [12] . while series capacitances, as used later on, are formed by overlapping wide strips on opposite sides of the substrate. Characteristic impedance and effective dielectric constant of these transmission lines have been determined using a commercial MoM simulator [13] . The transmission line lengths of the filter elements, assumed to be much shorter than the wavelength, are calculated from (1) (2) where the indices and correspond to elements with capacitive and inductive character, respectively. and are the capacitance and inductance of the equivalent circuit of the filter. The phase velocity is calculated by (3) Having determined all transmission line lengths the low-pass filter can be combined, however, some optimization can be done to take into account the involved discontinuities and to achieve good matching in the pass-band. The dimensions of the low-pass filter portion are given as part of the overall filter in Fig. 2 .
Next, we must suppress transmission in the frequency band below 3.1 GHz. The SSL technology provides strong broadside coupling between transmission lines on the opposite sides of the substrate [7] , [8] . By overlapping a section of the original input and output lines of the low-pass filter with new input and output lines on the other side of the substrate, capacitive highpass sections [12] are formed to shape the lower filter edge. Fig. 2 shows the top and bottom side layouts of the filter, while Fig. 3 shows the equivalent circuit of the structure.
III. EXPERIMENTAL RESULTS
The proposed filter was optimized, fabricated, clamped into the mount, and soldered to coaxial connectors fixed at the ends of the mount (see Fig. 4 ). Measurements were done using a coaxial calibration; thus the transitions from SSL to coaxial line as well as some portion of SLL transmission line are included into the experimental results. Fig. 5 shows the simulated and measured return and insertion loss of the filter, in addition it shows the FCC limit for the hand-held systems [14] . As expected, the filter has a very wide stop-band with a good rejection of better than 40 dB up to 25 GHz. The insertion loss of the filter in the pass-band is better than 0.5 dB as shown in Fig. 6. Fig. 7 shows the group delay of the filter. The group delay variation in the pass-band is smaller than 0.19 ns.
IV. CONCLUSION
A simpleUWB BPF has been presented. This filter has been designed by capacitively coupling a quasi-lumped suspended stripline low-pass filter to the I/O ports. A very wide stop-band with a rejection higher than 40 dB up to 25 GHz is achieved. The insertion loss in the passband is better than 0.5 dB. The maximum variation of the filter group delay within the passband is 0.19 ns.
